
a m ^ ¥t ff 

PATEWT OFFKB 
JARU4ESE GOVERNMENT 



This is to certify that the annexed is a true coi>y of the foDowins aiJidication as filed 
with this Office. 



& m ^ B B 

Date of Ap{dicati(m: 



199 9^11^240 



m ® # 

Applicatim Number: 



1 1 ^^mmms 3 2 2 2 1 # 



m m A 

Applicant (s): 



BEST AVAILABLE COPY 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 





2 0 0 0^ 7^210 



Commissioner. 
Patent Office 




ffilE#-^ 8iUn 2000-3057492 




#^ 1 1—3322 



11103370 
5p^ll^llH24H 

C09C 1/68 
COIF 17/00 
HOIL 21/304 

7 

B iLWMmmr a i 3 # i b it^tmnimm^ 

^ffl MA 



BiL^Mjimii^^^tt m 



000004455 

B^itmjimm^^n 



miE4t 2000-3057492 



1 1 — 332221 



100071559 

03-5381-2409 

010043 

21,000R 

mmm i 

1 



2 



ailiE4t 2000-3057492 




mm^^ mmm 

smmcDCMPmmm. 

4 mm<D CMP mmm. 

1 — 5 gB^® CM p mmMo 

[^:^«7] mm-t^m^j^m.i.t^miR^mm'&m^iimm^^z.mi.mxiB 

[0 00 1] 

^m-^ti^cMPmmm^r:^:r.(DCMPmmm^^m\^tz:m^(r>mmi5mKm-t 



ailiE#2 000-3057492 




1 1 



—332221 



[0 0 0 2] 
[0 0 0 3] 

i^^^ i}£#^^gOD$^^tX@^CJ3V^T. >^^XV-CVD (Chemical Vapor D 

eposition. itmmmmm) , i&&-cwD^(D:^mx'm^^n^mitmmmm 

[0 0 0 4] 

[0 0 0 5] 



2 



ffilE# 2 0 0 0-3 0 




mzcMPif^mm^ti. mm^w±^-^^t=.f^iz^ m^tmmm<DTKmm7&m(D 

[0 0 0 6] 
[0 0 0 7] 

[^re*^j^^ L J: e) i: -5 um 

3 i: Rl|gT% lSv^«#^^ttS:^-re CM P W 

S % (Z> S o 

L o o W^-r -5 r oTIg ® Sl^^-r S =fo ® 1? „ 
[0 0 0 8] 

[mjS^ri^^'rsfeS)©^®] 

tent- So 

% 1 o-g-mt:-^i^-e^st(iSB<z)CMP??f|g^f(ItcB8i-So 

3 ffilEilf 2000-3057492 




1 1-332221 0^ 



[0 0 0 9] 

[0 0 10] 
[0011] 

^S«5~3 0 Onin?feSZ:il*W* l^V^o 
[0 0 12] 

*5S^lci3v>T, m^bl2Ui?A5:f^5g-rs*^i:bT^^*fcliiii^fb;K^^ 

K^^mitmit)mmx'^^o m^umts 5 o*cje^_h9 0 o^c^T*w*bv^„ 

mil:ft:*^6#l|5-i- (1980) 527-53 2Mt-M$nTV%eo 



2000-3057492 



1 1 -3 3 2 2 




[0013] 

e> 0 . 5 — 20 M*%©*SH*W^ b v^o 

[0 0 14] 

> ^-miz^ij^m-t^ 'j;i/^T;i/^;i/^tt5ie^iiic<fc »J^ffi■rs^f- 

[0 0 15] 

h^;r^>r>Sl3KU:rdp$/x^l/>y>a/hr»y ;KU 315^ 1/>^U 



aiSiE# 2000-3057492 




4f 5)1 1 1 — 332221 



[0 0 1 6] 
[0 0 17] 

It, ^^ffc-feU i:7A<S^i 0 oa«^ic*fLT, 0. oi«« 

Sisa_b2. 0MMaT©«gffl>bW*bVNo ^^^^f[I®M*¥^f>^S (GPcaff 

^vum^<vy.^uynw-Lr^U) it. ioo~5o, ooo*w*b<, i, 
0 0 0-1 0, 0 0 oA^iy^fSbvN. ^Wim<D^^mt>'^ioo^m(Dm^it^ 

[0 0 18] 
[0 0 19] 

[0 0 2 0] 



6 



miE4f 2000-3057492 



#5p 1 1 — 3 3 2 2 



[0 0 2 1] 

^W>mz. tK u If — ;i/ t -fe ^ - ;i/> jK u tf — ;i/ jJn ;i/ v - u 
(5-:3i^>n/-2-tfDy $;>v>) , jKUtf— ;i/ (2-tr^yi^>^» , jKU 

(3, 3, 5- hU>t^;b-2-trny , jKU (N-tf:^;i/5!j;i/ 

, /Ku (N-r;p=^r;i/- 2 -If— ;i/557;i'Av^-;i/) , jKU (n-t;i/ 
^r>n/- 3 -If— ;v:!t7;i/Ai/-;i/) , jKU (n-t;i/^;i/-4 -if— ;i/:;!j;w^y^- 
, jKi; (N-if-;i'-3, 6 -s^:fn^*;i/Ay-;v) „ 

-/s -li Fn:^rt^:3i5^;i/tf u , :j}<y (2-if^;i'if'y , jKU (2- 

(a-7l5^;i/X^l/>-c o-4tfn;i/trUi^-'i7Aigmife) . 3KU (1 (3- 

/I/) , sKU (5-bf-;i/-f . jKU ii -if~)V-4-:^^;v:t^^ 

;i/ynfcr>r>T^ F> jKu tm;i/ni5^;i/:/n tr^^-^r^ F> jif u if ^;i/^^;i/-f 
v:f^;i/r^F, 3j<u If— ^i/jj^^^^i/'Oe^vvT^ F> 3j<UT^i>;bM> ^vri7 
vjvmmMi^. ^VTi^vjvmry'E^-^M.m.. 3KUi:f-;i/T;i/n-;i/, d<ytf 
-n,r)\^n-/v^mi*>. jKur^^n i/>r>. jKu r^^ u n:=i F u ;k jKUB^mtf 
— v-KU (B^^tf-;!/- c o ^5? ^ U;i/M;^5^;v) > jKU (B^®?if — c 
o-r^^ V}vmif=^Ay) . jKU (B^^hf— ;1/-c o-lfnUi;>'>) , jKU 
lf-;i/-c o-T-feF-FU;!/) . Ji<U (»mif-;i/- c o -N, N-VTVJl 

$/r-F) > jKu (if^if:^;!/- c o -n, N-i;Ty;i/T^» , jKu (gf^ 



7 



ffilaE# 2 0 0 0-3 0 




1 1-332221 



[0 0 2 2] 
[0 0 2 3] 

. tfci^i5&iL> mmm(DmAi3^^. mit±v^j^m^i o oMAgptc^uT, o. 

0 0 imMWA±l, 0 0 OfiMJe^TO^HAW^ L/V^„ ^fc^lSl^^^-^M 
A^^^'f'M. (GPCM^L/^^jKU tt. 5 000 — 20 

0 0, 0 0 0*W*bV^o 
[0 0 2 4] 

[0 0 2 5] 

2 0 m/sJgi^T ■?? ^ S :i i: *W * b V ^. 
[0 0 2 6] 

cvD^, -f^x-^cvDmmzjzijm^-^n^o 

8 mU.^ 2000-3057492 




izvy : P K-:/-r<& t^icii. S i H4-02-PH3^H/;S:^xS:Mv>SZl 
[0 0 2 7] 

ttiS iH^-N20^itSy^t.y^h^:i^h^iyty^y (TEOS) $:Si®fCffiV>fc 
TEOS-Og^:'!/:^^ (T E O S -::^^XvC VD^S) 35)^#lfe>ns„ SIRM-Eg 
li2 5 0"C'-4 0 ox:, MfSffi:^7l*6 7'>'4 0 OPa®«gH*W* bV^„ ^©.fc^) 

[0 0 2 8] 

: S i mmmthXrye-r : NH3$:fflV>S„ r®S i HgC I2 

xNH^^m^^tcs i H^-NH^^itf7.i)'^mvf^n^o mmumits 0 otc~4 

0 or;*w^ L.v^„ 

[0 0 2 9] 

mmm ^ -5 v ^ t^^nM ^^j^^k ^ n tzimm-^mm x^^o z.<Dj:^tji ^mi^ 
mu±izmm^nr=.m^t^mmm. mimmmm^^cMPmmmxmm-t^:i 

[0 0 3 0] 

9 aiSE# 2000-3057492 




1 1—332221 



[0 0 3 1 ] 

mm^tvxit. -mm^j^^mm. ^m^^v^u^o. ^^n-y^ymmmtj^E 

[0 0 3 2] 

^ic J: »j mfl:«m*eii^i^ ±sa c m p mmn $: m v^ t wig-t s 3 i: 

1 0 ffilE# 2000-3057492 




[0 0 3 3] 

3K';$/y3>, A1> Cu> TI, tin, W, Xa. TaN^Sr^^lb 

[0 0 3 4] 
[lltgM] 

^JgM 1 

^^■feiji^A7K5m#>2kgS:r;i/^-^ig^§llCAtl, 8 0 0 TCT' 2 ^J^^^cf^T' 

^*:^4)*^®tfi3J^'fii*n 9 Onnu :g:^#*^5 O OimUffeofcc 

^©fteiC, 1-3 Mm®:A:§;&|&#3^yig^^^i:0. 5~ 1 a* m<D*&#J^*;«S^*^ 
[0 0 3 5] 

**¥^^^S2 5 0 0 0 ©/KU tf— ;i/trn U F>®tg^A^ 5 0 Oppb®|«|^ 
;?K1 0 0 gS:pH7. OlCiilPb, -eOF^ 5 0 g Srli^b^UmU, Jt^M^S O-^/g 
®m>ffcS^!^^$:0. Sginx., 1 0 5)>K:m^Si:-9 ^C?>^1 5 0 0 Oni 

1 1 ffiiiE# 2000-3057492 




#^ 11—332221 



(TO fj^^mMmmm dc) $:Mb5i<^^-e^^bfc„ 

m<DTOCm^':f^>^Ut:h^. WLA. B®TOC^iS:^4x^tlTOCA. T 
OCBtV. (TOCB-TOCA/TOCA) fC J: y iR^fiSr^ffi bfco ^© 

[0 0 3 6] 

MM^^^'f'&z 5 0 0 o®3jf U If— vfl/tfa y \^y(DmMi)^5 Oppbkd^I^tK 

10 0g§:pH7. 0lC^?gL, ^(Dft 5 0 g «yb^ »; ^ U , ifc^®^3. 3 m^/g 
<z)mfb«i^ilS^^4 gin;t, 1 o^^raa^igi:-^ bT^o ^©^l 5 O O Omin-l 

]gi[>:^}ltS:fTVN±^*^?KS:#fco ZL(D±m^WL (^O Sj:tJfm'ffc3^ 
i^iS^^•^m■^bT^^^;v^ay®i^ife>!K (MD) <D±mm^^mM (TOO 

mm±mm^mnToc-^ 0 0 oizxm^vt:^. Toc<Dm&it±mmA (t 
o fj-^^mmmmm do ^^usK^iiT'^^bito 

?K©TOCiii5::/^>i5'|ti:b:/£:c ?«[C. D©TOC^it^-etl^tlTOCC, T 
OCDth. (TOCD-TOCC/TOCD) JCi: »J 1^**5: IS m L/fco -e® 

[0 0 3 7] 

(^-ffcizy '5'A®x^y -©f^ig) 

^fsf^^o^-ft-fey '^-^ISi^ikgiiiKy y ;i/^T>^-'5'Aife7K^?g[ (4 

0fi«%) 2 3 gi:ffii-r:r>7K8 9 7 7 g^m-^L, L ^ S^lglre'^ 

BK>f5r>>!K«:in^S3i:tci:y:^^y- mjf^^- 5fta%) $:#fc„ zi®>^^ 
y-(55pH«8. 3T'feofeo >?.^y-!fS^$:lx'--9*ia*f^!fSS:^S'^ff-^a!l^"r€> 

1 2 aJiE# 2000-3057492 




M*¥i^:9'^42 5 0 0 OCDjKU tT— ;i/trn U F>3 g i:ffii>r:r>:?K2 3 9 7 g 
[0 0 3 8] 

o 

mmo:>mi^^> 3^K. e^^. 2 4^^. 20. sh. sh, i3h, 20 

3 0 0. 7 0 0, 1 2O0^{Ctfofec 

2. 5M4%tc^^i>-r<&*'eicMbfc^ra'e2 0 cn^i^i,^mx$>s, 

r®^(CilLfc^lSl±2 1 0T-^S, *>t, 6 0^lcS!f^bfc|g^tt5MA% 
[0 0 3 9] 

<^ 2 0 0 miB S i S«±lCLine/SpaceJi;5)'5 0 . 0 5 — 5 am-^M^ii^ 1 0 0 0 nm<D 
200 OnmJ^J^b^tA^e-^'J'niyN^rf^Sg-r^o 

1 3 ttiiiE# 2000-3057492 




11-332221 



^m±iz±m<Dmit't v ^^^mmn m^-^ - i **%) ^2.0 omi/min©3^ 

[0 0 4 0] 

Line/Space(g 1 ■m®Lineg|$:0®Wlg3^iSRl^^ Line/Space(Jg 3 llUl®Line^4)• 
CD R3S.t)^Line/SpaceiJig 5 mmODLine^i)-® Wlii* S R5 1 ® ^Jt R 

g/Rj^tKRg/Ritt, wii^ra2'-4^^(Z)^ii, mmwmt t.^izmf)^iz^ < 

^^|gM|g®7ti5f - ^ffi^St^tt*^— ^{C:&o fc#f|g^^4 ^(Dm^. Line/Space 
l|@l omCDLinegPrJ^CDW^MItRiiiS 4 4 nm/^^ 1 3 7 7 nm) , Line/Sp 

aceiIli3minO!)Line^:$}-<Z)fFli3S^R3tt3 3 bnmy-^ (ff^* 1 3 3 8 nm) , Line 
/Space$i5iMi®Line^^©:©f^3^SR5li3 1 5nm/:i)> (WJg* 1 2 5 9 nm) 

Wlgj^^JtRg/Rl^Rt^Rg/Ritt, -etl-^tlO. QIjSlXJ^O. 9 7T'fe 

[0 0 4 1 ] 

mmm2 

^^izU '^A;!K5fP%2kgS:e^iS^SIJCAtl, 8 0 0 TCT' 2 ^IS^^tf-e^^ 



1 4 



aiffi# 2000-3057492 




d^CDfSC. 1 — 3 /ttm®:^^;^)^#^^t)i£^i: 0. 5 — 1 /ttm®$&#a»;iK^-3b^ 
[0 0 4 2] 

0M*%) 2 3 g^ffii-f:*'>;!K8 9 7 7 g^rM-^b, «#b:fe*^e>^WI^4)-SC$: 
1 0 4)"ISJ6b:feo #e>*ifc:^^y -S: 1 ^^n>:7w;i/t5?--e5jg5:b. §e>(c 

^IBO^ffc-feU 'i^Z^::^^!;- m^^: 5M*%) 6 O 0 gii^lJDMiibTJK 

y if^;i/tfn y F>3 g i:fl5&-f ;r>7K2 3 9 7 g ^r^-a-LT, CMPWliM 

1M»%) $:#igb3to 3©CMPW^^JpH«8. OT'feofco ^ fe, C 
[0 0 4 3] 

* 2 0 0««S ia^RlC— ja3 5 OnM'-O. 1 mmEg:&©iaaS. ^ $ 4 0 0 nm® 

1 5 ailE# 2000-3057492 



11—332221 



^m±iC±m(DCMPmmM imm^: 1M*%) S:2 O Oml/inin®^MT-m 

b T ±fH>'^* ^ - > '^7 a: 7\ ® S: o o 
[0 0 4 4] 

mi^4: o%Rt:^2%x:^^eh^<Dmmi&M^^ti^tiRQ i_^Q. Ro.1-2- 

*^3 5 Onm. ^^*^4 0 %J^Xf 2 %X:&^es3(DmmMm^^ti^tlR ^q_/^q. 

R3 5 0-2 ft^o mmm^mt)^4.^(Dm^. rq. 1-40. ro. 1-2, 

^350-40' R350_2l«tl^tl'l 2 6nm/:9-, 13 5nm/:J>, 1 3 3 nin/^\ 1 
3 7n«/4>, R0.I-40/R35O-4O' Ro.1-2/^350-2^*-^^-^^^- 

®»■^©#>'^°^^->lPiC5I^bg|S®^W^*«4:9'®^'^^l«^^I^CTfey. 4^&.^ 
W ^ i: ^ if L/ T V ^ V > z: i: o o 

[0 0 4 5] 

^^-fei; ii7A7Kf04^j2kgS:e^$g^^lCAtl, 8 0 CCT' 2 ^K^^tfi-e^J^ 

y '>A©iKi#;{)'^M^^tifco !KlfJcH*ti:t^'fb-fey 

ft:iil^^®4»3*i'lit*^ 1 9 Onm, ||:^#*^5 0 Onm-e^ofeo 



1 6 



aSfE# 2 0 0 0-3 0 




[0 0 4 6] 

0M*%) 2 3 gi:ffii>f:r>7K8 9 7 7 gSrig'^L, m^l^^^&'^^^WISrS'lC^ 

1 OtS-lSMi/fco #e>tifcx^y-S: 1 ^^n^y'w' >n/^--e5ig$:b. s^ic 

Jbia®^fIS-feU'i/A>^^y- m^-^: 5M4%) 6 0 0 g i:ffii-r:r>;?K2 4 
[0 0 4 7] 

^ 2 0 0 nmS i S^g-htCLine/Spaceipi*^ 0 . 0 5 ~ 5 mm-V^^i^ 1 0 0 0 nm® 

A lIB^CDLine^§:?^^Lfc^, ^(D_hlCT E O S - :/^X -eC V D^T'^^tS 
2 0 0 Oniii0^LfeA3?~>^7:i:/\S:f^ig-rs. 

-fi^^f s y # ffi y K S: a!i y # tt >J^;i/ ^~ icjiia/^ - > 
^M±ic±iB®^^b-fe y 't/i*:^^y- mm^i ima%) s:2 o omi/min® 

1. 5^, 2:5MCL/T_hlBA^->'i7xy\®fi|f0$:tf ofco 
[0 0 4 8] 

Line/SpacefS 1 mm<DLinem^<DmBi&&Rit.> Line/Spacefi 3 m«®Line^^ 

OD^fflij^S Rg&U^Line/Spaceillg 5 inii!OLineg|S^<Z)WlgM;S Rsi: «>¥fli3^SJt R 

1 7 £BII# 2000-3057492 




#5p 11-332221 



• 



1 ~ 2 :$>(Z)^T'liiSCS-^"e^o Tto 



Line/Space$glmB®Lineg|$:$)-®Wli^SRili8 1 Inm/^ (MBM.1 
2 1 6nm) , Line/Space^ Smm<DLine^^(DWBM&R^lt 6 1 6nm/^ (MB 
49 2 4nm) , Line/SpacelpS 5 inin®Lineg|S:$)-®W^3*S Rsli 4 9 7nin/:$> (^ff 
|gfi74 6nm) X'&i). mmMmitR R^JSlXJ^R^^ Ri^t. -€-41-6410, 6 1 
:S:tJfO. 7 6T?*>ofco 5!flg^fS2:0--^«, Line/Space(iO. 0 5 ~ 1 nnn^Line 

[0 0 4 9] 

mmmm<Dmm'> 

* 2 0 0 nmS i S^JllCLine/Spacefijb^ 0 . 0 5 ~ 5 mii-e^^ }bU 0 0 0 nm® 

^y-®pH«io. s-e, s i OgJKz^S: 1 2. 5m*%'^^•ev^s%®-e^s 
„ ff^^#«^j6Mi i:i^-'^b> mmmi tmm^^ mmmm^3^. 4^, 

[0 0 5 0] 

L/ito Line/Spaceipglmm<Z)Line^3S:$^<DW^M^Rli:. Line/Space(@ 3 matDLine 
laS^J-OW^^^S R3^tJ^L»ne/Spacei{ig 5 mm(DLineS|S:$)-CD®T^aiS R5 1. Om^Ml^ 
JfcRg/RjJttJ^Ra/Ri^, Wli^lS2'-5^©^li, W^^^iiii^iciit*^:*: 

Wlg3^MO/\°^5? - >i|fg^Sc#tt*^— ^lC;^o feifS^ra*^ 5 ^<Dm^. Line/Spa 
cei|§lmm©LineaS4)'«)WBgM^Rltt2 8 3 nm/:$)^ 1 4 1 6nm) . Line/ 

Spacei|i3mB0Linea$4>C[)^5FlgjtSR3tt2 1 Snn/^ 1 0 9 2nm) , Li 

iie/Space*i5Bm©Linea$^<3!)WlgJi^R5ttl 6 Qnm/^ (WIS* 8 4 6n«) 
fey. W^j^f^JtRg/Rl^S-tJ^Ra/Rltt. ^4l-e4lO. 6 0^t)t0. 7 7t?fe 



1 8 



2 0 0 0-30 



# ^ 1 1—3322 2 



^(Dm^ i: t$ 1^ D -e ^ y . mmmm c^n^^-i^ ^^■^mf^-'^ ^c o % m 

[0 0 5 1] 

m^jg 1 — 6 iE«(Z) CM p mmmit. m^ftmmmmm^cD^mmm^m^j^ < . 



1 9 



HlfEiRF 2000-3057492 



#5fl 1 1 — 332221 



m^m^^ mt^<> Mmz^ ■m^mi\:^MmL'=>':>mm-t^^i:i}^'^m^jtmm(Dm 
iiTi^m^^ ^m^^'^^^^m^xitm^^^timmM^'f'j^rfif<.^^ti CMP mm 



2000-3057492 



1 1-3 3 2 2 



m m A m m m m 



iKSfJ## [000004455] 
1. ^3£¥>^H 1993^^ 7n27B 



1 



2000-3057492 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^^^INES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■- ■ ■ ■ ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents wfll not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



This Poge Wark (uspto) 



